The Kabye and Kpaza Massifs correspond to two main granulitic suites in the suture zone of the Pan-African Dahomeyide orogenic belt, in northern Togo. The Kabye Massif is composed of an important west verging nappe pile subdivided into two petrographic units. The nappes in its western petrographic unit are made up of leucocratic garnetbearing granulites defined as the "Lassa-Soumdina Granulites" (GLS). The eastern petrographic unit consists of melanocratic granulites, with metagabbroic structures, called the "Ketao-Sirka Granulites" (GKS). These two petrographic units are separated by the Panalo Mylonitic Zone (ZMP). This major west verging zone includes a syn-Dn + 2 dextral shear contact. The Kpaza Massif comprises nappes of melanocratic granulites (GKM), comparable to the GKS of the Kabye Massif. All these granulitic nappes include boudins of pyroxenites or meta-anorthosites, and ultramafic rocks represented by serpentinites, talcschists, actinolite-and chlorite-schists which generally mark thrust soles. The GLS nappes are thrust over the Kara-Niamtougou orthogneissic unit (UKN) which is considered as the easternmost structural unit of the Dahomeyide external zone. On the other hand, the GKS nappes underlie those of the Binah meta-volcano sedimentary Complex (CB) which belongs to the Dahomeyide internal zone. As regards the Kpaza Massif, it occurs as a geologic window tectonically enclosed in the Mono Complex nappes (CM) corresponding to the southern part of the CB. The organization of the Kabye and Kpaza Massifs, as west verging nappe piles, and their relationships with the surrounding structural units express the tangential and folding tectonics that structured the Pan-African belt in northern Togo. The microstructures and mineral parageneses of the granulites and associated rocks in these two massifs indicate a polyphase tectono-metamorphic evolution: a syn-Dn granulitization (collision phase); a syn-Dn + 1 amphibolitization (obduction or tangential phase); and a syn-to post-Dn + 2 greenschist facies retrogressive metamorphism (post-nappe folding phase).
Introduction
In the Pan-African Dahomeyide orogenic belt [1, 2] , the granulitic, eclogitic or mafic to ultramafic Dérouvarou (Benin), Kabye-Kpaza, Djabatouré-Anié, Agou-Ahito (Togo) and Akuse or Shai (Ghana) Massifs constitute a submeridian series of mountains materializing the suture zone (Figure 1) . In northern Togo, the Kabye Massif represents the most remarkable feature of these mountains while the Kpaza one is comparable to a mega tectonic boudin located in the southern prolongation of the former. These two massifs are represented, on the western border of the Benino-Nigerian peneplain, as major submeridian reliefs associated with a thick lateritic glacis. Like most of the rock suites of the suture zone, they are considered as ophiolite [3] [4] [5] [6] [7] or continental arc [8] type, highly metamorphosed metamagmatites.
Recently, the Kabye Massif underwent structural, petrological and geochronological investigations [2, [8] [9] [10] [11] [12] . However, it should be noted that the northern massifs in the Dahomeyide suture zone (those located between Dérouvarou and Anié) remain relatively little known compared to their southern counterparts (Agou-Ahito and Akuse/Shai Massifs; [13] [14] [15] [16] [17] [18] [19] [20] [21] ). Petrological and geochemical studies done one these rocks are incomplete. tion of the Kabye and Kpaza Massifs. It defines the lithostructural organization of the two massifs and their relationships with the adjascent units. Furthermore, this paper determines the metamorphic parageneses of the main facies, in relation to the deformation micro-imprints, in other to retrace their tectono-metamorphic evolution.
Regional Geological Context
The southern part of the Transaharan mobile zone is represented by the Pan-African Dahomeyide orogenic belt [1] . This orogen overthrusts the Neoproterozoic cover constituting the eastern part of the Volta Basin or its Eburnean substratum of the Leo-Man shield [22] [23] [24] [25] . This collisional belt consists of several lithostructural units composing its external, internal and suture zones ( Figure  1) .
The external zone corresponds to the Buem and Atacora structural units, representing the tectonized and metamorphosed part of the lower and middle mega-sequences of the Volta Basin, and the Kara-Niantougou, Mo and Amlame-Kpalime orhogneissic units [1, 6, 11, 26, 27] .
The Dahomeyide suture zone is materialized by the Dérouvarou (Benin), Kabye-Kpaza, Djabatouré-Anié, AgouAhito (Togo) and the Akuse or Shai (Ghana) Massifs. These massifs constitute a series of submeridian mountains mainly made up of granulitic or sometimes eclogitic and mafic to ultramfic rocks. This suture zone, therefore, includes rock types indicating Pan-African crustal thickening and comprising various granulites, pyroxenites and eclogitoids, associated with their heteromorphic equivalents and rare chromitites and metasediments [12, 13, 15, 18, 20, 21] .
The Dahomeyide internal zone corresponds to the peneplain representing the Benino-Nigerian shield remobilized during the Pan-African events. It comprises polycyclic gneisso-migmatitic units, schist belts, Pan-African granitoids and Paleozoic molassic deposits .
In northern Togo, the Dahomeyide segment (Figure 2 ) corresponds to a series of west verging nappe and slice piles belonging to the external, suture and internal zones [6] [7] [8] [9] [10] [11] . In this region, the Buem structural unit (USB) consists of anchi-to epizonal metasediments with cataclasis markers considered as typical of the classical Buem [6, 25] . The Atacora structural unit (USA) comprises nappes made up of greenschist to amphibolite facies metasediments. These nappes are composed mainly of schists (USAs) or quartzites (USAq). External nappes representing a polycyclic basement are composed of orthogneisses, mainly in the Kara-Niamtougou (UKN) and Mo (UM) units, or amphibolites facies meta-volcanosediments, particularly in the Sokode-Kemeni (USK) and Mount Malfakassa (UMM) units. The Kabye and Kpaza Massifs consist of granulitic nappes of the suture zone (Figure 2) . To the east of this zone, the Benino-Nigerian peneplain consists of the polycyclic basement internal nappes represented by the Binah (CB) and Mono (CM) gneissoamphibolitic complexes, and the orthogneissic Dompago (UOD) and the migmatitic Afem (UMA) units. In northern Togo, this peneplain is characterized by a scarcity of Pan-African granitoids and corresponds to the western margin of the Benino-Nigerian plate reworked during Pan-African times [1, [29] [30] [31] .
In the nappe piles of northern Togo, the Pan-African tectogenesis may be decomposed into five phases defined as Dn, Dn + 1, Dn + 2, Dn + 3 and Dn + 4 [1, 11, 32] . The Dn phase corresponds to the long process culminating in the collision between the active eastern margin, or the Benino-Nigerian plate, and the passive western margin belonging to the West-African Craton [2, 33] . This collisional episode is materialized by a Sn foliation that is generally obliterated by the subsequent phases in the polycyclic basement and suture zone nappes. Indeed, the Dn + 1 phase represents the main episode in Dahomeyide structuring leading to nappe and slice individualization and their west stacking [6, 11, 34] . This tangential phase is materialized by the Sn + 1 regional foliation and by a strong mineral or stretching Ln + 1 lineation. The postnappe episodes (Dn + 2 to Dn + 4) successively rework the Sn + 1 foliation. They result in centimetric to meteric Pn + 2 folds, with submeridian to NE-SW axes, hectormetric to kilometric Pn + 3 antiforms and synforms, with NE-SW axes, and plurikilometric Pn + 4 virgations, with NE-SW to ENE-WSW axes .
Lithostructural Organization of the Kabye and Kpaza Massifs
A synthetic analysis of satellite images and aerial photographs covering the northern Togo [11] and field data lead to define the lithostructural organization of the Kabye and Kpaza Massifs. They clarify the relationships between these massifs and the external and internal zones of the Dahomeyide.
The Kabye Massif
As a whole, the granulitic Kabye nappes are tectonically enclosed between the UKN orthogneisses and the internal gneisso-migmatitic units (Figure 3) . These west verging granulitic nappes are demarcated by thrust corridors characterized by more or less retromorphosed ultramafic shreds or mylonitic amphibolites. These granulites belong to two main facies that are geographically well dis the "Ketao-Sirka granulites" (GKS). These two petrographic units are also morphostructural: the GLS correspond to the main reliefs of Mount Kabye and the GKS define the eastern margin largely masked by a thick lateritic glacis. They are separated by a tectonic contact materialized by the Panalo mylonitic zone (ZMP). Based on the metamorphic peak of the frontal granulites, Sabi [12] proposed to subdivide the GLS into two overthrusting sub-units.
The Western Granulitic Unit Nappes (GLS) and
Their Relationships with the Kara-Niamtougou Orthogneissic Unit (UKN). The western nappes of the Kabye Massif consist of little varied leucocratic garnet-bearing granulites (GLS), with shreds of pyroxenites, amphibolo-pyroxenites and metasedimentary rocks (Figure 3) . These granulites are generally greyish, and sometimes reddish, with garnetiferous facies or true garnetites. The garnet crystals are millimetric to centimetric and probably of several generations. Their great abundance is the outstanding characteristic of the GLS. These granulites have a foliated or augen structure. They show fine sheets and felsic boudins alternating with amphibole-and pyroxene-bearing lenses, with a homogeneous distribution of small garnet crystals. In places, a thickening of the dark sheets indicates transposition of centimetric amphibolo-pyroxenite boudins into the main Sn + 1 foliation. There are truly ribbon rocks made up of alternating centimetric reddish brown and melanocratic sheets. This banding is generally discordant relative to the main Sn + 1 foliation and suggests an earlier magmatitic differentiation. Sometimes, true migmatitic facies are observed with decimetric amphibole-pyroxenite xenoliths (Figure 4(a) ) showing internal foliation (Sn), prior to Sn + 1. In places, metric to decametric lenses, corresponding to pinkish and mainly feldspathic granulite, contain post-tectonic prismatic epidote crystals ( Figure  4(b) ). They are considered as former cumulative anorthosites. The metric to hectometric ultramafite shreds, associated with the GLS, are represented by pyroxenites or various amphibolo-pyroxenites, with meta-cumulate structures, and sometimes metagabbros or chromitites. These rocks, associated with talcschists, serpentinites, and actinolite-and chlorite-schists, are often involved in nappe contacts. Decametric to hectometric lenses of metasedimentary rocks constitute lenticular layers of megaboudins along the length of the massif [7] [8] [9] [10] [11] [12] . They correspond to kyanite-and garnet-bearing gneisses and quartzites. The metasedimentary nature of these rocks and their kyanite-bearing paragenesis lead to consider them as equivalents of the silico-aluminous sediments that are coeval with the granulite protoliths. Finally, garnet-bearing amphibolites representing retromorphosed granulites, are generally found in the Kabye Massif thrust front, above the UKN (Figure 3) .
The main cleavage plane of the garnet-bearing granulites corresponds to the regional Sn + 1 foliation, striking SE-NW to SSE-NNW or NE-SW, with low to medium dips to East ( Figure 5 ). In places, the Sn + 1 foliation corresponds to the transposition of an earlier Sn plane. Generally, the Sn + 1 plane bears a highly scattered min- eral or stretching Ln + 1 lineation ( Figure 5 ). This scattering is related to posterior folding phases that are not generally well represented in the granulites. These folding episodes are materialized by decimetric to metric Pn + 2 folds, with NE-SW axes ( Figure 5(c) ), and cartographic Pn + 3 and Pn + 4 structures, with SW-NE to WSW-ENE axes ( Figure 5(d) ). As in the Atacora quartzites (USAq), fractures are well represented in the granulites [32] [33] [34] [35] . They correspond to a dense multidirectional network resulting from four generations of PanAfrican paleostresses. The morphostructural contrast between the western orthogneissic peneplain (developed on the UKN, in the external zone) and the Kabye Massif front underscores the major thrusting of this massif over the UKN. This overthrust is particularly clear at the scale of satellite images and aerial photographs ( Figure 6 ). It is materialized by amphibolites and talcschist or serpentinite shreds which overlie phyllonites and orthogneissic mylonites. The synthetic cross-section ( Figure 3 ) shows one aspect of the complexity of this overthrust characterized by a tectonic melange including decimetric to hectometric slices of orthogneisses, granulites and amphibolites. This complexity suggests a late and multiple scaling associated with this major thrust plane. In the Tchitchao-Koumea area (Figure 6 ), structural analysis defines an average thrust plane with a 30˚ dip to East [11] . Moreover, the cartographic relationships between the granulitic (GLS) and orthogneissic (UKN) nappes suggest that the overthrust of the Kabye Massif postdates the emplacement of UKN nappe pile or of the entire Dahomeyide external zone.
The Eastern Granulitic Unit Nappes (GKS) and Their Relationships with the Internal Zone Units
The eastern nappes of the Kabye Massif consist of melanocratic granulites (GKS), with metagabbroic structures. These rocks are relatively homogeneous, clearly foliated, with alternating feldspathic and pyroxeno-amphibolitic sheets. Their outcrops sometimes contain thin felsic amphibole-and garnet-bearing lodes and veinlets. These granulites are associated with shreds of metacumulates represented by coarse pyroxenites with centimetric crystals.
The mylonites and ultramylonites resulting from these granulites (GKS) are very representative of the Panalo mylonitic zone (ZMP). They show progressive westward crushing leading to a felsic facies including pyroxene or amphibole porphyroblasts. Sometimes, they show a NNE-SSW dextral shear plane (C) intersecting the NNW-SSE Sn + 1 foliation. This C plane defines a syn-Dn + 2 shear corridor within the ZMP (Figure 2) . In places, the Sn + 1 foliation in the GKS is submeridian to SE-NW or NE-SW. It shows a mineral or stretching Ln + 1 lineation that is generally submeridian. Geometric variations of the Sn + 1 plane result from post-nappe folding episodes that structurally complicate the relationships between the eastern nappes of the Kabye Massif and the western nappes of the internal zone. For ex-ample, at the latitude of Ketao, the structural relation-ships between the different units express well the history of the overthrusting nappes that are refolded by Dn + 2, Dn + 3 and Dn + 4 (Figure 3 ; [11, 12] ). Thus, the Binah complex (CB), overthrusting the Kabye Massif, and the Dompago orthogneissic unit (UOD) which overthrust the CB, are involved in the kilometric Pn + 3 folds (Figures 2 and 3) .
The Kpaza Massif
The Kpaza Massif is constituted by granulites comparable to those of the eastern unit of the Kabye Massif (GKS). These melanocratic granulites are defined as the "Kpaza Massif granulites" (GKM). They are massive or little foliated, with metagabbroic structures and lenticular pyroxeno-amphibolitic porphyroblasts defining a clear stretching Ln + 1 lineation. Their outcrops include small pegmatitic lodes (with feldspar, amphibole, and biotite) and metric pyroxenitic shreds, with metacumulate structures.
In the GKM, the Sn + 1 foliation is not well developed and has, like the Ln + 1 lineation, a submeridian strike. The Kpaza Massif is composed of at least two west verging nappes (Figure 7 ) that are tectonically enclosed by the Mono complex (CM). The thrust sole of its western nappe is materialized by mylonitic granulites, feldspathic 
Microstructures and Evolution
M n are clear
Microstructural Characteristics and ratic
The and metagabbroic granulites (GKS and over, the western part of the CM nappes is represented as klippes (KK and KB) that correspond to Pn + 3 synforms (Figure 7) . This suggests that the Kpaza Massif, underlying the CM eastern nappes, overthrusts the SokodeKemeni unit (USK) at the end of the Dn + 1 tangential phase.
Tectono-Metamorphic
icro-imprints of the Pan-African deformatio in the different granulites of the Kabye and Kpaza Massifs. An analysis of deformation-crystallization relationships in several thin sections, based on the criteria established by several authors [36] [37] [38] [39] , defines the mineral parageneses associated in the granulites. This reconstructtion retraces the Pan-African tectono-metamorphic evolution of the Kabye and Kpaza Massifs components.
Metamorphic Evolution of the Melanoc Granulites
melanocratic GKM) of the Kabye and Kpaza Massifs are generally porphyroblastic, with pyroxene and plagioclase blasts wrapped in a more or less oriented granoblastic groundmass. Clearly oriented textures are found particularly in the GKS. In these granulites, pyroxene porphyroblasts (Opx and Cpx) are represented as micro-boudins in the main foliation (Sn + 1//Sn). They are more or less retromorphosed into hornblende (Figure 8(a) ). Their lenticular appearance, the widespread distortion of their cleavages, and the intracrystalline fractures suggest that they result from an ante-Dn + 1 recrystallization phase. Indeed, it is clear that these pyroxene porphyroblasts indicate a syn-Dn recrystallization. Their large rim of green hornblende characterizes the syn-Dn + 1 retromorphic stage. (Figure 8(b) ).
The GKS and GKM include at least two generations of plagioclase:
1) gray and more or less porphyroblastic sections, with microfracture ry extinction, belong to the ante-and syn-Dn recrystallization stages; such sections (remarkably tectonized and underlining the Sn foliation) are more frequent in the GKM (Figure 8(b)); 2) generally limpid sections, sometimes associated with quartz and materializi ed as syn-Dn + 1 plagioclases. Syn-Dn + 1 green hornblende is well represented in the main Sn + 1 foliation and def eation. Accessory constituents of the GKS and GKM are ilmenite and retromorphic minerals (biotite, actinolite, sphene, chlorite, magnetite, epidote) associated with green hornblende. These minerals are particularly abundant in the feldspathic amphibolites, enclosing porphyroblastic green hornblende, that sometimes display an internal schistosity (Si = Sn). This internal schistosity is slightly oblique to the external one (Se = Sn + 1). Rare ante-to post-Dn + 1 garnet sections are almost entirely pseudomorphosed into chlorite. This appears in bands, clusters or sheaf-like structures. In places, post-tectonic mineral association (actinolite-chlorite-epidote) express a rough Sn + 2 foliation, oblique to Sn + 1.
S/C type structures are frequent in the ZMP mylonites. The millimetric pyroxenes (Opx an the Sn + 1 foliation which is subparallel to Sn and intersected by the C dextral shear planes (Figures 8(c) and  (d) ). The plagioclasic porphyroblasts are also highly deformed. Fine epidote crystals and serpentine or oxide (magnetite) clusters mark these shear planes. The ultramylonites show a serpentinous or chloritic actinolite-and epidote-bearing groundmass, with Pn + 2 microfolds and microblasts of plagioclase, ante-to syn-Dn + 1 garnet and hornblende.
The pyroxenites are porphyroblastic and include millimetric blasts (> xene inclusions, and pyroxene (Opx + Cpx)-and plagioclase-bearing equant groundmass. Apart from cleavage distortions and slightly undulatory extinction in pyroxene sections (ante-tectonic crystals), these more or less amphibolitized pyroxenic metacumulates do not display any plane indicating a particular deformation stage.
The microstructures observed in the melanocratic granulites, in their amphibolitic, mylonitic or ultra mylonitic uivalents, and in the pyroxenites retrace three major tectonic phases (Dn, Dn + 1 and Dn + 2) materialized by the Sn, Sn + 1 and Sn + 2 foliations. Sn and Sn + 1 are sed facies. The C dextral shear plane, described in the ZMP mylonites, probably results from the Dn + 2 phase.
The Sn foliation is materialized by Opx + Cpx + Pl + Ilm ± Qtz paragenesis that defines a first granulite facies metamorphim. This foliation is clearly transposed in the main Sn + 1 plane corresponding to an amphibolite facies bl + Pl + Qtz + Grt) retrograde paragenesis. In the amphibolites and ultramylonites, the Dn + 2 phase is associated with a more advanced greenschist facies paragenesis (Ep + Act + Chl + Srp + Mag) underlining the crude Sn + 2 foliation.
These syn-Dn, syn-Dn + 1 and syn-to post-Dn + 2 parageneses characterize the GKS and GKM metamorphic evolution (Table 1) . Moreover, a relict paragenesis, represented oclase porphyroblasts, coexists mainly in the GKM (Figure 8(b) ). Most of the pyroxenic metacumulate crystals are considered as representative of this ante-Dn paragenesis. Therefore, they are relicts of magmatic protoliths or an ante-Dn metamorphic paragenesis supposed to be eclogitic [2] .
Microstructural Characteristics and Metamorphic Evolution of the Kabye Massif Leucocrat
Most of the petrographic components of the Kaby sif western nappes are leucocratic granulites (GLS). In rocks, the porphyroblasts are represented by milliic sections of garnet, pyroxene oriented granoblastic to granonematoblastic groundmass (Figures 9(a1) and (a2) ).
The main facies of the GLS, represented by garnetbearing granulites, include lenticular Cpx (augite + diopside) and Opx (hypersthene) porphyroblasts. These minerals display deformed cle se extinction and large rims or overgrowths of green hornblende (Figure 9(a3) ). The porphyroblasts are surrounded by the main Sn + 1 foliation and belong to a prior Sn foliation. As in the melanocratic granulites (GKS and GKM), ante-Dn porphyroblasts coexist. Moreover, microfabrics with Cpx rims around the Opx suggest two granulitization stages.
Plagioclase and quartz constitute the leucocratic and granoblastic groundmass in these granulites. Two generations of polygonal plagioclase sections can be defined:
1) the first is repres ith triple junctions, undulatory extinction and flexural twins;
2) the second is a syn-Dn + 1 type and belongs nses expressing the Sn + 1 foliation. Furthermore, pinkish garnet-and epidote-bearing granulites po abnormal extinctio ation of green hornblende dominates in . Th
ps and Kpaza Massifs melanocratic and metagabbroic granulites (GKS and GKM). The mineral symbols
rphyroblasts. These porphyroblasts display polysynthetic flexural twins and a spectacularly n (Figure 9(a4) ). Two quartz generations coexist in the GLS various granulites. They are syn-Dn and syn-Dn + 1, as plagioclases, and differ in size, form and optical properties. On the contrary, only one gener the melanocratic sheets of the granulites. It clearly corresponds to a syn-Dn + 1 retromorphic recrystallization.
The garnet porphyroblasts vary much in shape and size. They are generally surrounded by the Sn + 1 foliation Table 1 . Synthesis of crystallization-deformation relationshi eir highly deformed appearance is related to the multiple posterior tectonic phases. According to their shape, their relationships with Sn and Sn + 1 foliations, and their inclusions, at least three generations of garnet can be defined. The first garnets are the most abundant, anteDn + 1 type, most deformed and surrounded by the Sn + 1 foliation (Figure 9(a1) ). In detail, it is difficult to disand characteristic parageneses of the tectono-metamorphic evolution of the Kabye are due to [40] . crostructures of the Lassa-Soumdina leucocratic garnet-bearin tinguish the syn-Dn garnet sections (sometimes coronitic) from the post-Dn or ante-Dn + 1 ones. The latter usually display a broad internal schistosity materialized by synDn quartz inclusions. The second generation of garnet is represented by the syn-Dn + 1 type, xenomorphic, helicitic porphyroblasts, and sometimes coronitic (Figure 9  (b1) ). Finally, the post-Dn + 1 garnet porphyroblasts (Figure 9(b2)), unlike those of the previous generations, are subautomorphic and sometimes display aligned inclusions (Si = Se = Sn + 1).
In the leucocratic garnet-bearing granulites, ilmenite occurs quite frequently as xenomorphic clusters or opaque inclusions of ante-or syn-Dn + 1 garnet porphyroblasts.
Zircon and rutile crystals a deformed cleavages. Therefore, they ca lizing overthrusting or shearing (Figure 9(b4) ).
s determine a ph static on the Sn + 1 foliation and typically post-Dn + 1, post-Dn + 1 automorphic sphene sections, syn-to postDn + 2 epidote, chlorite in more or less oriented clusters or pseudomorphic syn-to post-Dn + 2 sheaf-like structures, and magnetite represent the accessory components of these amphibolites.
The Sn, Sn + 1 and Sn + 2 foliation planes express the Pan-African tectogenesis in the leucocratic and garnet-bearing granulites and their associated rocks. The Sn foliation and syn-Dn mineral paragenesis are clearly transposed into the main Sn + 1 foliation. A significant felsic (quartzo-feldpathic) and green hornblende recrystallization defines this slightly folded foliation that surrounds the ante-Dn + 1 porphyroblasts. The C dextral e mylonitic corridors, espetion of their relationships with planar structures (Sn, Sn + so well developed in the amphibond pseudomorphic minerals shear plane, described in th (sphene, biotite, actinolite, magnetite, epidote, chlorite) can also be seen in the leucocratic granulites.
Kyanite-and garnet-bearing gneisses display microfabrics comparable to those in the leucocratic granulites. More or less elongated or stretched syn-Dn kyanite porphyroblasts define the Sn//Sn + 1 foliation, with strong cleavage deformation and abnormal extinction ( Figure  9(b3) ). Some kyanite sections clearly appear as syn-Dn + crystals. These two kyanite generations are comparable cially in the ZMP, probably embodies the Pan-African Dn + 2 stage. This tectogenesis remains difficult to retrace in the pyroxenites which display very few planar markers. The Sn + 1 foliation, underlined by green hornblende sections, has completely obliterated the Sn foliation in the amphibolites that more clearly display Pn + 2 microfolds and sometimes a rough Sn + 2 foliation. Summarizing the different crystalline phases as a func-1 to those described in the Taneka (TQ) or Badagba group quartzites [11, 41] . These gneisses include rare biotite and many accessory minerals: rutile, ilmenite, small sheaves and clusters of white mica surrounding kyanite and chlorite resulted from a partial pseudomorphosis of garnet.
The pyroxenites associated with the leucocratic granulites display granoblastic and quite equant textures. They are made up of variable proportions of orthopyroxenes (hypersthene + enstatite) and clinopyroxenes (augite + diopside) displaying n be defined as clino-ortho-or ortho-clinopyroxenites. Their mylonitic equivalents include sigmoidal grains of particularly brecciated pyroxene crystals and microplanes materia
The amphibolites observed in the western Kabye Massif thrust sole generally display a nematogranoblastic texture. Their accicular green hornblende section Sn + 1 foliation. Sometimes, they are porphyroblastic, with syn-Dn quartz inclusions embodying an internal Si = Sn schistosity. The ante-Dn + 1 plagioclase porphyroblasts in these amphibolites appear often epidotized. Subautomorphic actinolite sections are quite abundant in the amphibole-schist where they are sometimes mimetic of the Sn + 1 foliation. In places, actinolite crystals define a rough Sn + 2 foliation or constitute post-tectonic clusters that compose actinolite schists. In these amphibolites, ante-Dn + 1 garnet porphyroblasts, with syn-Dn quartz inclusions, are surrounded by Sn + 1 foliation. Post-Dn + 1 to Dn + 2 garnet is represented by small subautomoric crystals, static on Sn + 1. Large biotite clusters, 1 and Sn + 2), one can reconstitute the successive parageneses that resulted from the tectono-metamorphic evolution of the western rock suites (GLS) in the Kabye Massif ( Table 2) , during the Pan-African events. The parageneses Cpx + Opx + Pl + Qtz + Ilm + Grt, observed in the granulites, and Qzt + Pl + Ky + Grt, in the kyanite-bearing gneisses, correspond to a granulite facies metamorphism and the Dn deformation stage. In me leucocratic granulites of the western Kabye Massif nappes, the syn-Dn paragenesis postdates the Cpx + Opx ± Pl assemblage considered as coeval with a similar assemblage that is particularly frequent in the Kpaza melanocratic granulites (GKM). This ante-Dn assemblage is the main component of the pyroxenic and plagioclasic metacumulates. It corresponds to a relict and ante-metamorphic mineral association of primary magmatic protoliths or the result of an ante-to syn-Dn pre granulitization metamorphism. According to [2] , such a paragenesis could be indicative of an ante-collisional eclogitization, dated at around 640 ± 12 Ma [42] and followed by a syn-Dn granulitization toward 612.5 ± 0.8 Ma.
The development of the regional Sn + 1 foliation is coeval with the retrograde amphibolitization of the granulites. This syn-Dn + 1 retromorphism is represented by characteristic parageneses such as Hbl + Pl + Grt + Qtz, in the granulites, and Qtz + Pl + Grt + Ky, in the gneisses. The retromorphism continued down to the greenschist facies due to the Dn + 2 folding phase. The post-tectonic or post-Dn + 1 paragenesis Grt + Bt + Sph + Act + Ep + Mag + Chl, particularly 
Synthesis and Conclusion
The K e and Kp za M espon r granuliti e piles the P n Dahomeyide suture zone i orthern T . [43] . It could also indicate an ante-collisional eclogitization dated at around 640 Ma [2] . Therefore, the syn-Dn parageneses postdate mineral associations due to magmatic protoliths or those resulted from an ante-Dn metamor- Ar horn-+ Ky + Grt + Ilm (in the gneisses). Such syn-Dn parageneses characterize a gra-900˚C ± 100˚C [42 iso homeyide orogeni a [2] . According to [8] , granulitizatio M be represented by the parag px nd Op indicatin meta kb T llowed by a metamorphic peak at 18 ˚C ± 20˚C in the frontal part of the wes (GLS), or at 12 ± 2 kbar and 775˚C ± 15˚C in the eastern nappes (GKS). According to [44] ulites at 700 [ 18] . Such a 8 cooling phenomenon could be related to the emplacement of nappes during the syn-Dn + 1 tangential or obduction phase of the Pan-African orogeny [8,11,18,19, deed, these ages locate the whole migmatization and granite formation between 660 -550 Ma during the PanAfrican event.
amphiboliti granulit 590 and (U/Pb zircon a [15] [31] . I The present micro-and petrostructural analyses integrate the geochronological and thermobarometric data available on the Kabye Massif granulites or on the entire Pan-African suture zone in the Dahomeyide orogen. Reconstituting the successive parageneses related to the different tectonic phases recorded in the various rocks studied, the present paper confirms the involment of the Kabye and Kpaza Massifs in the complex process of the Pan-African continental collision in this orogen.
